Considerable effort continues to be invested in increasing the magnetic fields, both conti nuous and pulsed, available for condensedmatter research. But relatively little is being done to decrease the minimum tempera tures obtainable in such fields. They are around 30-50 mK for continuous fields and significantly higher for pulsed fields as the bore of the magnet is for technical reasons smaller. However, in many cases it is not the magnetic field B but the ratio of B to the temperature T which is important in disco vering and studying new physical states of matter.
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While it seems impossible to increase today's BIT ratio in continuous fields of 1000 T/K by even a factor of two using state-ofthe-art magnet technology, we could gain a factor of 20 or more by decreasing the mini mum temperature. One possibility is to com bine a new type of dilution refrigerator based on a plastic heat exchanger with a nuclear demagnetization stage to reach a temperature of 1-2 mK in the approximately 50 mm in diameter bore of state-of-the-art magnets generating continuous fields of 30 T. We would then be in a position to extend frontiers in the study of intriguing materials such as 3He.
Solid 3He
Of all the solids, from a fundamental point of view 3He is probably the most interesting. Owing to the lightness of the 3He atom and its weak electronic interaction which hinders the formation of molecules, the amplitude of the zero-point vibration is very large (about 30% of the interatomic distance). The pro bability for an individual atom to tunnel from one site to a neighbouring site is therefore large (the tunnelling frequency is of the order of 1 mK). Solid 3He can be easily obtained from the liquid phase by compres sion to pressures P between 2.9 MPa at 300 mK to 3.4 MPa at 0 K . It crystallises into a body-centred cubic (bcc) lattice at low pres sures, and into a hexagonal close-packed Melting curve and entropy measurements ( Fig. 1; [4] ) are compatible with the Bc2 value of about 16 T calculated using meanfield theory, but experiments [5] measuring dP/dB at T < 1 K up to 11 T indicate, on extrapolation, a substantially higher Bc2 of 21.7 ± 1 T. Fig. 1 for the entropy of solid 3He measu red up to 9 T, with extrapolation to 16 and 30 T, shows that below 8 mK at 30 T, the entropy of the solid should fall below that of the liquid; this will give a maximum in the melting curve. At first glance, one should therefore measure P(T) in fields from 15 to 30 T as this will provide a primary thermo meter of great interest for low-temperature, high-field experiments. One should also de termine the high-field magnetization of the solid to establish the value of Bc2, as this will give a rigorous test of the multiple-spin exchange Hamiltonian theory.
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Polarized Liquid 3He
Owing to a small (nuclear) magnetic moment and its Pauli spin susceptibility, liquid 3He can only be weakly spin polarized in the magnetic fields sustained at present in the laboratory (about 12% at 30 T). How ever, since solid 3He can be strongly polari zed, Castaing and Nozières suggested that the liquid could be polarized by melting the solid in a short time compared to the nuclear relaxation time of the solid magneti zation. The magnetization should be con served in the liquid, hopefully long enough to do an experiment. Several groups have successfully exploited the idea to test some interesting theoretical predictions (diver gence of viscosity and thermal conductivity, large increase of the superfluid transition temperature, etc.).
By growing polarized solid 3He from the superfluid A1 phase (where only spin-up pairs of 3He are superfluid) and quickly melting it, polarized superfluid 3He was pro duced for a few seconds with a polarization equivalent to an 18 T static field [6] and a transition temperature of 3.2 mK. The in crease in T C(B) relative to T C(B) was smaller than that predicted on the basis of the so-called "nearly metamagnetic" model [7] , This result together with an increase in vis cosity upon polarization, a recent experi ment of the relaxation heat discussed by P. Monceau on page 94, and our measure ments on the viscosity increase upon pola-
